Abstract: Political changes in Slovakia after 1989 initiated new economic trends which significantly affected the structure of cities and rural municipalities. The process of suburbanization has changed the rural landscape with a widespread increase in new residential areas. Based on an analysis of residential suburbanization, the aim of the paper is to describe the encroachment of residential construction in the suburban zone of Nitra through increase in the size of the housing stock, number of housing types and the spatial localization of suburban construction. Such analysis of residential development contributes to the knowledge of the extent and intensity of the residential suburbanization process in the outskirts of the city of Nitra. 
Introduction
Housing is one of the issues most addressed by the population, as it is a fundamental aspect of their lives. It indicates the social development of a society, living standards of a population and the quality of life related to it. It represents one of the basic needs of every individual -shelter. It is part of social development, based on the integration of the individual into society. Single-family homes and apartments are an essential feature of settlements; they are one of the most important concepts of the functional and spatial structure of cities and rural villages. They indicate social classes within a society in the context of housing quality. Currently expansion of construction is taking place in the Slovak countryside. This construction often brings about very inadequate housing types, disregarding an urban layout. The newly built houses are often surrounded by fences that resemble fortified walls, which lead to isolation of the population. Building development is concentrated in locations further away from the city. New projects have been prepared for the construction of small houses. Mortgage subsidies and cheaper land in rural areas have become incentives for city dwellers to buy their own houses with a garden. There has been 289/396 a migration of the population to the countryside, which is seen as ideal in terms of connections to employment sites compared to living in the outskirts of the city.
The aim of the paper is to map trends in the suburban development of residential construction in the suburban zone of the city of Nitra. The assessment includes 14 municipalities of the suburban zone of the city of Nitra which was defined in 2015. Monitoring of residential construction in the studied area is based on:
-Analyses of the development of the size of the housing stock, which was assessed during the years 2001-2015, as the suburbanization of Nitra began to become apparent after 2000.
-Types of housing which were monitored by mapping construction in the field and monitoring the most common types of new housing in the suburban municipalities of the city of Nitra.
-Spatial localization of the suburban construction which is based on the comparison of aerial photographs from 2001 and 2015. Based on the spatial localization, we tried to find out if residential construction is built on existing construction or has created whole complexes of newly built family homes.
Such assessment of residential construction contributes to the knowledge of the extent and intensity of residential suburbanization processes in the surroundings of the city of Nitra. A theoretical analysis of residential suburbanization is based on the relevant literature and is put into context alongside opinions of authors from Western and Central Europe. To fulfil our aims, we used statistical methods and field research as well as aerial photographs which are an indispensable aid in spatial visualization of residential construction.
Theoretical background of paper
Nowadays the identities of large post-socialist cities are undergoing significant changes. There is an influence of various economic and cultural processes that affect individual localities. Big cities and their processes can be seen in post-socialist Europe as places of first entry of new economic and cultural elements into regions (Borén, Gentile, 2007 , Leetmaa et al., 2012 , Ouředníček, Špačková, 2013 , as a connection between Western and Eastern Europe (Musil, 2005) and as outposts for spreading new development tendencies and trends into other areas. In the large cities alone we can notice key progressive processes through social and settlement geography. After the fall of the Iron Curtain, significant changes have been taking place in the development of settlements, mainly due to the changing migration preferences of the population of postsocialist countries. This has been reflected in the differentiated population development of urban and suburban locations in all post-socialist countries. The growth of the boundaries of large cities at the expense of their core has played a dominant role, in which there are significant morphological and social changes.
Research on suburbanization and its impact was significant in the Anglosphere literature of the 1950s and 1960s (Kramer, 1972) . Specific work on suburbanization can be divided into two groups according to the authors' relationship to this process. In the early years of the massive construction of American suburbs, criticism of the anti-suburban approach prevailed. Monotonous architecture, dependence on cars and lack of social cohesion was criticized by the inhabitants of suburbs (Mumford, 1961) . Some works emerged later and testified to a variety of housing types and suburban heterogeneity (Kramer, 1972) . Both perceptions of suburbs may be seen also today. Today's research on suburbanization can be divided into studies on the evaluation of the spatial aspects of settlement structure on the margins of large cities and studies dedicated to suburban locations related to core cities. Furthermore, geographic studies have assessed the morphology of suburban localities, transport connections, quality of life and many other issues (Kährik, Tammaru, 2008 , Timár, Váradi, 2001 ). According to Ouředníček (2005) current suburbanization research varies according to the perspective of the individual. A negative view is first of all held by authors who deal with suburbanization and its negative impacts on the environment, such as loss of agricultural land, increase in car numbers, and the loss of the original architecture (Putnam, 2000) . In contrast, a positive view on the issue is held by authors who analyse the micro-regional level of suburbanization, mainly via fieldwork (Lupi, Musterd, 2006) . While in Western Europe and North America suburbanization processes have 290/396 been ongoing since the 1950s, in post-socialist cities these processes had significantly slowed during socialism until they stopped. Until the early 1990s they were limited by several barriers (a non-existent market in land, a lack of private capital, command-driven development etc.), which ruled out the development of suburban housing (Musil, 2005 , Tammaru, 2001 ).
Suburbanization in post-socialist countries is influenced by specific historical, legal and political conditions (Nuissl & Rink, 2005) , which does not allow a straightforward comparison with analogous expressions of the suburbanization process in Western Europe. It should be stressed that in Western Europe suburbanization took place in an environment of strong population and economic growth, while in post-socialist countries, there has been population stagnation and economic transformation. As noted by Nuissl & Rink (2005) in post-socialist cities there are also multiple processes, such as housing privatization, functional transformation, de-industrialization, and so on. While studying the relevant literature on suburbanization from various post-socialist countries, it is clear that there is no single view on suburbanization or stable definition. Different opinions are mainly associated with a different intensity and spatial expression which influence this process in different geographic, cultural and economic conditions. They reflect the specific conditions of urban development in the post-socialist countries and also seek to link existing processes with the urban "big" concepts of foreign literature (theory of developmental stages of cities, the differential urbanization theory, postmodern concept of urbanization, etc.). The relationship between the core city and its outskirts are characterized by Mayer (2000) , who understands how to carry suburbanization of urban functions and activities of the population of the core city into adjacent marginal agglomeration areas. According to Ryšavý and Velíšková (1984, in Ouředníček, 2005 ) the suburbanization stage of the urbanization process is the stagnating or dwindling of population of core cities, while the greatest increase in population occurs in villages concentrated in suburban areas. The problem of defining the borders of suburban areas is dealt with by many geographers. For example, Cílek and Baše (2005) state that suburbanization is "growth through loose building low-density suburbs outside city places, causing the outflow of the wealthier and more active citizens from the city center." Ouředníček (2005) sees the process of suburbanization as part of the urban development process, i.e. the process of urbanization. Most often it leads to identification of the concept of construction of a residential area in suburban areas of large cities. According to the author, suburbanization carries quantitative characteristics in addition to a qualitative transformation of the physical and social environment of suburban areas. Not only can population growth be studied in this process but also change to the social structure of the population. Tammaru (2001) refers to the loss of boundaries between urban and rural areas by extending building with low density. We agree with the American author Glenn (1973) , who defines the suburban zone according to the administrative city limits. Such definition of the suburban area is also accessible from a statistical viewpoint, as individual migration statistics are available for a town as a whole (Statistical Office of the Slovak Republic), but statistical data on migration to specific districts and to rural areas is not available. According to the author, residential suburbanization is simply the movement of population and residential functions from within the administrative borders of the city to a rural area.
Methodological background of paper
Given that the issue of residential suburbanization and related residential construction combines space-historical, socio-psychological, geographical, economic and environmental aspects, it comes under the research interests of sociological, geographical, economic and environmental disciplines. The evaluation methodology of residential suburbanization in the literature is studied in different ways by Slovak and foreign authors. Some of the publications are based on a theoretical analysis of the issues and study the impact of suburbanization that has affected Western Europe. This includes publications from the authors Soós, Ignitz (2003), Sýkora (2003) and Weclawowicz (1998) . The approach of other publications relies on statistical data when studying residential suburbanization -mainly statistical data on migration flows of population (Ott, Statistical data on the migration of the population in Slovakia have been made publicly available at the level of towns and rural municipalities through the statistical office since 1991; data on immigration, emigration and net migration is available. Population growth in rural areas and population decline in cities as well as rural positive net migration and urban negative net migration are important indicators for determining the future course of suburbanization. Figures indicating a rise in the number of immigrants to rural communities do not identify where the migrants come from. Similarly, positive net migration in rural communities does not identify immigrants from the city. It is therefore important to follow the direction of migrants, referring only to the migration of population from the city to the countryside. What is interesting is the proportion of immigrants from the city compared to the total number of immigrants; this has a significant dependence on the distance from the core city. Based on the direction of migration flows from the city to the countryside Repaská (2012) identified suburban zones of individual cities in the Nitra Region, while the rural municipalities of the suburban area of Nitra had been identified until 2009. In its allocation (in addition to the above indicators) a new key indicator was the portion of immigrants from the city of Nitra in each municipality of the total number of immigrants in the settlement; the condition was that the proportion of immigrants from the city of Nitra must be higher than the proportion of immigrants from other directions. For the needs of this paper, based on this methodology, the suburban area of Nitra was updated and defined until 2015. At present it consists of 14 rural municipalities (Fig. 1) .
The essence of suburbanization is, in addition to the influx of new residents, the construction of new individual houses or apartments. The Statistical Office of the Slovak Republic provides data on the number of residential units; this information can be utilized to study the growth of households and the housing stock in each year, documenting their development. Suburbanization was evaluated based on this principle in foreign literature by Borén, Gentile (2007), Brown, Schafft (2002) and others. These data sources can be used not only for mapping suburban construction but also for assessing the concentration or dispersion of new settlement buildings.
A helpful source of information for mapping large residential suburban areas are aerial and satellite images (Bański, 2005 , Sýkora, Ouředníček, 2007 . Despite the fact that these resources for mapping large areas are quite difficult to process, their importance is essential, as they emphasized the importance of suburban development. In this paper, in order to derive a better comparison and more detailed localization and visualization of housing stock, aerial photographs from 2001 and 2015 were used. The method of field research was implemented to study 292/396 the morphology of new suburban construction, and photographs of the actual construction of housing stock in rural villages were obtained.
Residential development in rural communities of the suburban area of Nitra city -research results
Various historical periods have brought changes to the urban environment and its outskirts, effected by human activity. The current state of the construction of houses and flats in Slovakia is the result of a complex historical development in an environment of different economic and political conditions. Residential suburbanization processes should be examined in the context of the specificities of the development of the functional spatial structure of a city that underwent the most remarkable changes in the period of socialism (Korec, Smatanová, 2000) . Suburbanization trends in socialist Czechoslovakia were extremely limited. Within the cities in the 1950s, under political pressure, all rental houses were transferred to state ownership; there was a nationalization of factories and collectivization of agricultural land that was designated especially for agricultural use (Lauko, 2001 , Slavík et al., 2011 . Housing development was limited not only by lack of available land but also a lack of funds and building materials to build houses. During this period there were no social incentives for suburbanization, such as the separation of wealthier people from the poor and the need to live among neighbours of the same income and social class (Brandão et al., 2014) . Weekend escapes from the city to cottages became a specific element of the lifestyle. The main function of the cottages was not dwelling, but recreation. The largest growth of such activities was recorded in the natural environment, where urban inhabitants developed a popular tradition of summerhouses. Weekend and holiday activities of cottagers contributed to the social life of small rural communes (Ouředníček, 2005) . During socialism in the big cities, whole zones of typical residential blocks were formed. In this period quantity over quality was preferred. The intensification of residential zones having begun, there was an excessively high density of buildings that was also accompanied by inferior architectural and urban design and lower technical quality of the residential buildings with heavily underfunded amenities (Hirt, 2005) .
The situation after 1989 brought many new elements into the economy, politics and society. They significantly began to change the conditions for housing construction and state housing policy. An important step in development of residential home building was the reduction in the protection of agricultural land, restitution of the land to original owners, the creation and advancement of new construction companies, opening of real estate agencies and the activities of newly established property development corporations (Golubchikov, Phelps, 2011 , Tammaru, 2001 ). In the first half of the 1990s, the first signs of residential suburbanization in Slovakia started to show, but they were indistinctive. Construction of houses in the outskirts of Nitra was predominantly individual on individual lots. Slow development of residential suburbanization was probably caused by little state support for housing construction, but also low supply of building land. Highstandard housing could only be afforded by the part of the population with the highest income. At this time mortgage loans had not yet been introduced and construction savings came to the fore only in the second half of the 1990s. Expansion of mortgages to buy a house or apartment did not have such a rapid progress as in the case of home construction savings products. This was due to high interest rates and the residents not wanting to get into debt for a long period of time, as well as not having confidence in the future development of interest rates. Affordability of housing for households with low and middle income was inadequate. Demand for high standard houses on large lots decreased, because the highest income bracket had already obtained superior homes in the first half of the 1990s. In the late 1990s and early 2000s due to the onset of property development companies, suburban development gradually began and the population started to migrate to the countryside (Korec, Smatanová, 2000) . This trend was also recorded in the outskirts of Nitra, in which, according to Repaská (2012) , suburbanization began after 2000. Building development was concentrated in locations further away from the city. New projects were prepared for the construction of small houses. Some residents also received support from the government and with lower interest rates mortgages became more affordable. Large villages located in the outskirts of towns in this period were becoming attractive. A major role was once 293/396 again played by large housing projects. Due to the lack of suitable land for individual construction, semi-detached houses or blocks structurally related to each other expanded.
The suburban zone of Nitra now covers 14 municipalities. Residential buildings are the most visible manifestation of a process of suburbanization and a necessary part. Its monitoring is essential for understanding the complex changes in the spatial organization of human activities that take place in the outskirts of cities. Villages have become the location for the construction of several new residential areas, which are subject to current trends (building houses on small lots, dense built-up areas, cul-de-sacs and private roads, etc.). For the period 2001-2015, the total increase in the housing stock in municipalities was 16%; the highest increase was in the village of Malý Lapáš, which reached almost 50%. A significant 25% increase was also in Štitáre and over a 15% increase in the number of housing units was observed in the villages of Golianovo, Lehota, Lužianky and Nitrianske Hrnčiarovce (Graph 1).
Graph 1. Increase the number of houses in rural areas the suburban area of Nitra from 2001-2015. Source: Statistical Office of the Slovak Republic, 2015
The development of housing stock has experienced a significant evolution. In the 1960s requirements on quality and availability of housing increased dramatically, which translated into large-scale construction. But despite this fact, this period began with the construction of new types of houses. Long rectangular gable houses were stopped being built, and instead L-shaped houses prevailed. In the mid-1960s, a new type of building with a square base and a pyramidal roof began to be built, which is referred to as a square. At the end of the 1960s there were one-storey houses with flat and pyramidal roofs. According to Nekoranec (2015) in 1960 in Slovakia, more than 300,000 houses were built. In the period 1960 to 1990 houses with basement built-in garages began to be built. Family houses built after 1990 were characterized by the diversity of materials used. This was due to the increase in financial security of the residents, who were able to build their houses in a shape and size allowing customized solutions. Generally, this concerned the construction of energy-intensive and expensive houses. Many were sealed from the environment with opaque walls and often did not respect the character of the surrounding buildings (Nekoranec, 2015) .
Rural communities in the suburban areas of Nitra are in terms of spatial distribution of suburban building broadly diversified, which we confirmed by field research. The most common form of new housing are individual family houses for which a customer procures construction, or hires a construction company that implements turnkey construction (Fig. 2) . Another form of new construction is the mass construction of houses. It is implemented through developers. Developers buy land in rural areas, add the necessary infrastructure, parcel out building lots and sell them. Such types of houses are very convenient for companies because their construction in accordance with the land use plan, is not an issue and their connection to utility networks is technically and financially less demanding (Fig. 3) . Communities are usually dominated by standalone (isolated) houses. Semi-detached and townhouses represent a smaller number. Detached houses provide the highest intimacy of housing and family life, ensuring direct contact with a garden and nature. The advantage of this housing is versatility in orientation to the cardinal points, and maximum sunlight, ventilation and hygiene. The disadvantage is the difficulty of the size of the land associated with the higher cost of investment due to the fact that the isolated house is exposed to weather conditions. Detached houses can be divided into small, medium, large, villas and residences (STN 73 4301). In the suburban villages of Nitra, all of these types of houses are represented, excluding residences. The useful area of a small house is typically within 150 m 2 , a medium-sized house of 150-200 m 2 and a large house of 200 m 2 ( Fig. 4-6 ). Villas ( Fig. 7) symbolize great prestige and solid social status. The ownership of a villa manifests an above-average standard of living. A villa usually has 3-4 bedrooms, obviously all spacious, light-filled and each quite satisfactory for living (Blažková, 2006) . Fencing or high walls with CCTV and other security devices indicate a desire for isolation by owners. In the municipalities of the suburban areas of Nitra mainly three-room and four-room bungalows with land price ranges from 35 € / m 2 to 100 € / m 2 (Nitrianske Hrnčiarovce) dominate and their size is from 4 to10 acres (Table 1) . 
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The duplex family house (Fig. 8) is more sensitive to the orientation to the cardinal points, but allows, for example, multigenerational housing (Smola, 2007) . Duplex houses share a common wall; the perimeter of each house is independent of the remaining three sides. Regarding contact with the garden, the advantages are the same as for a detached house. A duplex family house is very convenient as it is cheaper because of the cost of land, utility connections and fenced land. The disadvantage of a duplex house is that half of the house tends to have inferior orientation to the cardinal point. The layout of a duplex house is normally selected so that the greatest possible portion of the lot stays well illuminated by sunlight, based on the location within the lot (closer or farther away from the street). This also reduces the communication area. The entrances are designed to be located from the side of the street or from the sides of the house (Blažková, 2006) . In the villages of the suburban zone duplex family houses occur in the village of Branč, where 12 duplex houses have been built and occupied (Table 1, Fig. 9 ). Row houses in suburban villages are represented only in the village Nitrianske Hrnčiarovce, where there is one street with 35 houses of this type (Fig. 10, 11) . From the perspective of their floor space, row houses are among the most efficient types of family houses. While a duplex house has only one common wall that reduces the loss of heat in winter months, row houses have two mutually protected walls on both sides. Most often these are multi-storey buildings with an identical layout, built linearly next to each other or tied together so side walls of individual houses overlap only partially. To better distinguish individual houses, the facade of each housing unit may be painted in a different color. Since the private lot behind the house is separated from the public by the building itself, row houses do not usually have traditional fencing or a front garden. The space in front of the house most often has a simple lawn, a few shrubs or a hedge fence. Part of this area consists of a parking space or garage entrance. Living in a row house approaches the quality of inhabitation of a detached home, but their appearance resembles apartment buildings. The streets in front of row houses are usually open to public and accessible by anybody, which along with the lack of fencing may induce a feeling of greater vulnerability or lack of privacy (Smola, 2007) . 
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In terms of suburbanization apartment blocks for residents migrating from the city are also interesting. In the suburban zone apartment buildings occur in the village Golianovo (1) Jarok (2) and Veľký Lapáš (3) ( Table 1) . The spatial location of suburban construction in selected villages in the outskirts of Nitra shows significant changes when aerial photographs from 2001 and 2015 are compared. Houses are built in two ways. The first way has new residential areas added to the existing settlement structure of municipalities, such as the construction of suburban additional residential development. Construction of family houses in that situation can be perceived positively, as the experience of Western Europe and North America has shown that the creation of solitary suburban settlements brings excessive demands on energy consumption and has a far-reaching impact on the development of suburban areas (Nuissl & Rink, 2005 ). An advanced construction method is the compact residential development (Fig. 12) , which is characterized by a regulated construction project of a whole complex of family turnkey houses in a pre-allocated area managed by a broker or property developers. The independent suburban communities established are significant architecturally and socially separated from the original rural communities. (Ouředníček, 2007) , Hungary (Timár, Váradi, 2001 ) and in Poland (Zębik, 2011) . In the early 1990s, it was the first time we could notice significant changes in the migratory behaviour of the population of Slovak cities -Bratislava and Košice. This trend has gradually gained intensity and has begun to be manifested also in other major cities in Slovakia. Slow urban growth was in the second half of the 1990s substituted by gradual population decline, and population growth was recorded in neighbouring suburban areas (Matlovič, Sedláková, 2007) . Historical development and the current state of Slovak towns and their surroundings affect the potential for further residential development. The change of social and economic conditions after 1989 created the preconditions for starting the process of suburbanization which are manifested mainly through large-scale housing construction. In the Slovak literature this process is evaluated in the examples of cities such as Bratislava (Slavík et al., 2011) , Košice (Novotný, 2014) , Prešov (Matlovič, Sedláková, 2007) , and Nitra (Repaská, 2012) . Medium-sized towns in Slovakia were evaluated by Repaská (2012) only at the level of the Nitra Self-governing Region. Definition of the suburban zone of the city of Nitra on the basis of data synthesis depends also on the city itself. The potential for suburbanization is regularly distributed around the city, as suburban municipalities are close to the city and share administrative boundaries. This fact affects residential suburbanization which is related to migration of population and housing construction of individual municipalities. Analysis of changes referred to the differentiated extent and increase in built-up areas in the suburban zone of Nitra, leading to the expansion of residential construction in the studied area. On this basis, the rural municipalities are under constant pressure and constant change, but also development. Trends in the development of residential construction should be based on the requirements to integrate the advantages of urban and rural housing. These trends are associated with the use of new effective forms of residential development and construction of diverse types of buildings. In studying the manifestations of residential suburbanization in the outskirts of Nitra, it is evident that new construction shall enter into various forms with different requirements for spatial arrangement. New residential locations are linked to the residential buildings already existing, or establish new neighborhoods of houses without following the original urban area of the village. These require quite large and undeveloped areas (i.e. construction on "greenfield"), therefore almost exclusively, are carried out on the edges of existing settlements, but often in isolation from the original village. This creates completely new suburban settlements, which are characterized by highly built-up area density, small lots of land and an inadequately connected street system with many dead-end streets. Such an example can be seen with the increase of compact built-up areas in the village of Malý Lapáš, where there was an increase in the housing stock from 2001 to 2015 of almost 50%. Several Czech and Slovak cities grew in a similar way (Slavík et al., 2007 , Sýkora, Ouředníček, 2007 .
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